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NOVEL METHOD AND APPARATUS FOR 
CONTROLLING VIDEO PROGRAMMING 



Cross-Reference to Related Applications 

This patent claims priority based on U.S. Patent Application 09/344,442, filed 
June 25, 1999; 09/378,184, filed August 20, 1999; 09/378,270, filed August 20, 1999; 
and 60/1 18,505, filed February 3, 2000, each incorporated herein by reference in its 
entirety. 

Background of the Invention 

This invention pertains to remote control devices for controlling a television. 

There are numerous types of remote control devices used for controlling a 
television. One type of remote control device comprises a numeric keypad for punching 
in the number of a desired television channel, as well as buttons for selecting other 
options. Other types of remote control devices move a cursor on a screen to select a 
desired option. These techniques do not usually permit a viewer to preview a channel 
option before that option is selected. 

Another type of option selection scheme is to provide a set of small pictures on a 
television screen, and permit a user to "click" on one of the pictures to select an option 
corresponding to that picture. Such small pictures are sometimes called "thumbnails." 
Unfortunately, one can only put so many thumbnail pictures on a screen due to limited 
resolution of the television screen. 
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1 ll is an object of our invention to provide an improved method and apparatus for 

2 selecting options for controlling an image display device, e.g. a television, computer 

3 screen, video editing device, or other type of device comprising an image display 

A 

5 Summary 

6- A method in accordance with one aspect of our invention comprises the step of 

7 displaying multiple video streams on a display device such as a computer monitor or a 

8 television. In one embodiment, the screen of the display device contains a primary 

9 portion and a secondary portion. A first one of the multiple video streams (hereafter the 
l() "main video stream") is displayed on the primary portion of the screen. The second 

i J portion of the stream displays an image containing a plurality of geometric surfaces. In 

a one embodiment, the plurality of geometric surfaces are arranged as a polyhedron. At 

i t least one of the multiple video streams is mapped onto at least one of the faces of the 

14 polyhedron Typically, several of the multiple video streams are mapped onto associated 

15 ones of the faces of the polyhedron Alternatively, other faces of the polyhedron display 
if. images such as icons corresponding to an option that an operator can exercise, e.g. 

17 turning the volume of a television up or down, changing a channel, or performing various 

18 video editing functions. 

IV In accordance with another aspect of our invention, a hand-held remote control 

a) device permits a user to manipulate and/or select the video images mapped onto the 

2 1 geometric surfaces. In one embodiment, the position in which the remote control device 

22 is held is associated witli the position of the geometric surfaces in the world coordinate 

23 system. (As explained below, the term "world coordinate system" pertains to the 
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1 orientation of an image displayed on a display screen.) Thus, by rotating the remote 

2 control device, one can rotate those geometric surfaces. 

3 In one embodiment, the main video stream is mapped onto a flat geometric 

4 surface. By rotating the remote control device, one can also rotate the Hat geometric 
.*» surface upon which the main video stream is mapped. 

6 In accordance with another embodiment of the invention, the hand-held remote 

7 control device has a scrolling wheel. By rotating the wheel, one can rotate one or more 

8 of the geometric surfaces upon which images are mapped. In one embodiment in which 
( ; the plurality of geometric surfaces form a polyhedron, by rotating the wheel, one can 

10 rotate (he polyhedron. By rotating the wheel, one can also rotate the surface upon which 

11 the main video stream is mapped. 

12 In accordance with another embodiment of the invention, the had-held remote 
n control device comprises a track ball. By rotating the track ball, one can rotate one or 

14 more of the geometric surfaces upon which images are mapped. In one embodiment on 

15 which the plurality of geometric surfaces form a polyhedron, by moving the track ball, 

16 one can rotate the polyhedron. By moving the track ball, one can also rotate the surface 

17 upon which the main video stream is mapped 

l* As mentioned above, in one embodiment, video streams are mapped onto the 

19 various faces of a polyhedron, and rotating the hand-held remote control device results in 

2() rotation of the polyhedron (In one embodiment, the polyhedron can rotate about only 

21 one axis. Jn another embodiment, it can rotate about more than one axis.) A control 

22 element on the remote control device, e.g. a button or switch, can be used to select which 
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image on a polyhedron face is to be shown on the primary portion of the display device 
as the main video stream. 

In one embodiment, the hand-held remote control device is held by a user who 
can rotate Ihe remote control device, e.g. about any desired axis. Means are provided 
within the remote control device for sensing motion and/or position of the remote control 
device, and communicating to a receiver within the television that motion and/or position. 
A receiving circuit within the television causes the image of the polyhedron to rotate or 
move in a manner that mirrors the motion of the remote controller. When a face of the 
polyhedron depicting an image representing a desired option is facing the user, he can 
actuate a button or other control device on the remote controller to select that option. 

In another embodiment, instead of displaying a polyhedron, the menu options 
displayed on the video screen can be displayed in another form. However, different 
menu options can be displayed and/or selected in response to the motion and/or position 
of the remote control device. 

Brief Description of the Drawings 

Figs. 1 A to IE illustrate the operation of a 3D graphics pipeline. 

Figs. 2A and 2B illustrate manipulation of a 2D image. 

Fig 3 is a simplified block diagram of a personal computer (PC) coupled to a 
graphics controller with a 3D graphics pipeline. 

Fig. 4 illustrates a television displaying an image of a polyhedron constructed in 
accordance with our invention. 
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1 Fig. 5 illustrates a remote control device for controlling the television comprising 

2 position or motion sensors. 

i Fig. 6 illustrates a remote control device for controlling the television comprising 

-I a track ball. 

5 Fig. 7 illustrates a remote control device for controlling the television comprising 

u a rotating wheel. 

7 Fig. 8 illustrates a television displaying a band of images. 

K 

l<> As mentioned above, a method in accordance with our invention involves 



1 1 displaying an image of a polyhedron on a television or other display device. Each face of 

12 the polyhedron depicts an image representing an option that can be taken by someone 
l *i operating the television. 

M The polyhedron and the images on the laces of the polyhedron are generated 

1.5 using a 3D graphics pipeline in a novel manner. In order to explain the manner in which 

16 the polyhedron and images are generated, we will first explain how a 3D graphics 

17 pipeline is normally used. We will then describe its use during a method in accordance 
is with the invention. We will then describe remote control devices that can be used to 
19 manipulate the orientation of the polyhedron. 

20 

2 1 3 D Graph ics Pipelines 

22 Tlie 3D graphics pipeline referred to in this patent can be implemented by a 

23 combination of hardware elements, known as accelerators, and software, some of which 

24 is sometimes referred to as drivers. The partitioning between hardware and software may 
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1 vary, depending upon the CPU used and the graphics card in the system, but the overall 

2 system performs the method steps described below. Portions of the pipeline tasks can be 

3 performed by software, which is less expensive than hardware, but in general slower than 

4 hardware solutions at the present lime. The hardware and software that perform the steps 

5 described below are referred to simply as a pipeline, without regard to the specific 
r. partitioning. 

7 The following is a simplified, general description of 3D graphics pipelines. It is 

K nol intended to describe any specific product (e.g. products mentioned later in this 

9 patent). Rather, the following description is merely a general explanation of 3D graphics 

It) pipelines to assist the reader's understanding. 

1 1 Currently, graphics objects created using a 3D graphics pipeline can be described 

12 as a set of geomet ric surfaces. One way of constructing a geometric surface in a graphics 
n pipeline is to create a "mesh" of "primitives." A "primitive" is a small geomet ric surface 
M that can be defined by a set of vertices. For example, the primitive can be a polygon (e.g. 

15 a triangle or quadrilat eral) defined wit hin the pipeline in terms of the locations (in x, y 

16 and z coordinate space) of its corners or vertices, A set of several primitives is used to 

17 define a larger 3D surface. 

ix Instead of using primitives, such as polygons, some graphics pipelines can 

19 process geometric surface areas defined in other ways, e.g. by mathematical equations. 

20 This technique for defining geometric surface areas is called "implicit." As explained 

2 1 below, both techniques for defining such surface areas can be used. 
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For purposes of clarity or explanation, we will first describe a grapl.ics pipeline 
thai processes geometric surface areas using triangular primitives. Other types of 
graphics pipelines will be discussed later on. 

In this first example, a 3D graphics pipeline constructs a 3D image of an objccl 
from a 21) pixel array (typically called a "texture map"). Fig. 1 A illustrates a 2D image 2 
of a set of "textures.- (As will be explained below, this texture map is used to create the 

image of an object in this case, a house. Image 2 includes a portion 2a, which has the 

appearance of bricks, portion 2b. which has the appearance of roof shingles, portion 2c, 
which has the appearance of a door, and portion 2d which has (he appearance of a 
window.) 21) image 2 is stored in a digital memory in the form of an array of pixels 
Each location in the memory stores a pixel, which is one or more words of data indicating 
the color, color saturation and brightness corresponding to that pixel. The location of the 
pixels within the array is typically referred to as u, v coordinates (not to be confused with 
the Y, U and V signal names used to describe certain video signals). (The u, v 
coordinates are similar to x, y coordinates of the Cartesian coordinate system. In Fig. I A, 
the pixel array is an n by m array, where n and m are integers.) 

As ment ioned above, Fig. I A represents a pixel array Physically, the array 
comprises data loaded into a memoiy 

The next step in the process is to provide or prepare a geometric surface. Jn this 
example, ,he geometric surface is in the form of a mesh 4 of primitives 5 in three 
dimensional space (Fig. I B). In the case of Fig IB, the primitives are triangles, but other 
types of polygons can be used. The mesh of primitives represents a three-dimensional 
shape of an object O in 3D space (in the case of Fig. IB, the shape of a house). The 
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1 position of each vertex of each triangle within mesh 4 is stored in a memory in the form 

2 of x, y and z Cartesian coordinates, relative to the object. These coordinates are 

3 somet imes referred to as model coordinates ("MC"). The process of preparing such a 
A mesh is well-known, and described in standard graphics libraries, such as Real 3D, 

5 published by Real 3D, a Lockheed Martin Corporation, in 1996, and Direct 3D, published 

u by New Riders Publishing in 1997. 

7 The mesh of Fig. 1 B is not displayed as such. Rather, the mesh of Fig. I B is a 

x representation of what is stored in a digital memory. Specifically, the memory si ores the 

9 locations, in terms of x, y and z coordinates, of each vertex within mesh 4. 
l<> The next step is to map or "bind" the two-dimensional texture map of Fig. I A 

1 1 onto mesh 4 of Fig. I B. This is accomplished by mapping each triangle vertex to a 

I?. location in the texture map. In effect, a list of data points is prepared that associates each 

13 vertex of mesh 4 to the u, v coordinates of a particular point (pixel) in the texture map of 

u Fig. 1 A. ( The locations in the texture map to which the vertices are bound are sometimes 

15 referred lo as "control points ") 

16 This portion of the process is roughly analogous to an upholsterer choosing a 

17 piece of fabric, and binding it with a few nails to the corner of a couch being upholstered 

18 ((he nails arc like control points). The upholsterer subsequently asks his apprentice to 

19 finish attaching the fabric lo the couch. In this case, the 3D graphics pipeline finishes the 

20 task instead of an apprentice. 

2 1 Figs. 1 A and I B describe the process by which one texture map (Fig. 1 A) is 

22 mapped onto one mesh 4 representing one object 0. A graphics pipeline can, and often 

23 does, map one or several texture maps onto the same or several different objects. 
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The nexl step in the process is .o set up a "world coordinate model" of the various 
objects to be displayed. This requires establishing a position and directional orientation 
for each object (o be displayed. For example, supposing that there are , 0 be two objects 
■o be viewed: a tetrahedron T and a cube C (Fig. 1C) During this step of the process the 
pipeline is instructed that cube C is to be facing i„ a certain direction, and is to be Seated 
parhally in Iron, of tetrahedron T relative to a certain frame of reference. Again, the 
structure of Fig. ,C is no. displayed per se. Rather, the graphics pipeline sets up 
processing of the mode, coordinates in accordance with the parame.ers of the position 
and orientation of the object. 

The „c« step is ,„ select a frame of reference. For example, i, might be decided 
that the "viewer" will war, ,„ observe the object, from a potior, copending to . 
eon** of the world coordinate model (e.g. position P i„ Fig. ID), Thus, a virtual 
viewpoint, vicw,„g direction and aperture will be selected. The parameters associated 
with „,is "viewer" define „te screen coordinate (SC) systen, Further, i, might be decided 
the viewer win observe these objects with a ligh, source located a, a position L. The 
graphics pipe„„e wil, se, up another processing pipe ,„ process the world coordinate data 
into the screen coordinate data which wil, cause » computer screen ,„ display the image 
- it would be perceived by the observer a, position P (e.g. the image ofFig. I 0) >„ 
other word, the computer screen wil, provide an imag e „f tetrahedron T and cbe C as 

were present a, location L. This image wil, be provided initially as . p ixe , array i„ a 
«« -or and then displayed by the computer screen. n , image in ,„ e (rm ^ 
h -freshed, i.e. regenerated aceording ,„ the specifications programmed into the 
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1 pipeline, typically at about 50 to 1 20 times per second. There are many different 

2 methods for optimizing the pipeline, and minimizing the time spent processing the 

3 invisible parts of the objects, such as the backside of cube C facing away from the 

4 viewer. Such details are well-known to those skilled in the art, and will not be discussed 

5 in detail here. 

During the above-described process constructing the pixel array and providing il 

7 in the frame buffer, the pipeline a) letches the portion of texture map 2 "tacked" to the 

x vert ices of mesh 4 (and therefore stretched over each triangle); b) determines how and 

«J where (hat portion of the texture map should appear, given the orientation of the triangles 

K) relal i ve I o the viewer and the location of the light source; and c) constructs the 

1 1 appropriate bit map pixel array for storage in the frame buffer. The contents of this frame 

1 2 buffer are then displayed as an image on a computer screen. 

13 Thereafter, the 3D graphics accelerator permits one to manipulate the displayed 

14 objects in any desired manner. For example, if one wants to rotate the image of 

15 tetrahedron T by 45° (Fig. I E), the 3D graphics accelerator facilitates this manipulation. 

16 This is accomplished by providing a new set of parameters in the world coordinate model 

17 for the graphics pipeline indicating the new position and orientation for tetrahedron T. 

18 After this occurs, the next time the graphics pipeline regenerates the image stored in the 
is> frame buffer, the regenerated image will reflect this rotation of tetrahedron T. 

20 Similarly, suppose that it is desired to display what would appear to the viewer if 

2 1 he took ten steps forward from his location at position P. The next time the graphics 

22 pipeline r egenerates the image, it will generate and store another pixel array in the frame 
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1 buffer corresponding to what would appear to such a viewer, and this pixel array is 

2 provided as another image on the computer screen. 

} It is thus seen that the graphics pipeline is extremely useful in applications such as 

A video games, where it is desired to simulate what would appear to a game player if he 

5 were wandering past a set of objects. 

(| As mentioned above, some graphics pipelines create models of geometric surfaces 

7 using an implicit technique. These surfaces are often described as a function of the 

X position coordinates, i.e. f (x,y,z), or can also contain some vertices. Control points and 

v additional formulas associated with such surfaces are used to bind a digital pixel array 

10 (e.g. an array as shown in Fig. I A) to the implicitly defined surface, and the process 

1 1 proceeds as described above. The major difference is thai instead of defining surface 
1 7 areas in terms of primitives with vertices, the surface areas are defined in terms of 

13 mathematical equations. 
M 

13 ManjpujMonj^^ 

\( t As mentioned above, one embodiment of the invention is a remote controller 

17 which cooperates with video graphics circuitry that provides an image of a polyhedron, 

ix each face of the polyhedron displaying an image corresponding to a menu option. I will 

19 now explain how that image is provided. In particular, I will describe a method for 

20 manipulating a two-dimensional image. 

21 A method for manipulating a two-dimensional image begins with the step of 

22 obtaining a two-dimensional digital image (e.g. image 10 in Fig. 2A). This step can be 
2.1 performed, e.g., by scanning an image such as a photograph or other picture using a 
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1 conventional digital scanner. The digital image can also be obtained from a convention) 

2 cligilal camera. The image can also consist of digital video image, e.g. out of a live or 
.1 stored video stream, which is basically a fas. succession of 2D images. However, any 

4 other source of a 2D digital image can be used. The digital image is typically stored in a 

5 memory as an array of digital values. In one embodiment, the digital values are in a 

6 ™ mpressed form ' e * usin « a concession technique such as MPEGI or MPEG2 or 

7 other formats. In the case of compressed digital values, they must fu st be decompressed 
« prior to processing Also, scanned images or digitized images from any source such as 

cable TV, an antenna, cameras, etc. can be used. 

As ment ioned above, for the case of video images, dozens of frames per second 
comprising millions of pixels per second mus. be processed. We discovered that slandard 
graphics pipeline, can be used to process frames of data sufficiently fast to process video 
images. 

Any type of memory can be used to store the digital 2D image, e.g. 
semiconductor memories (SRAMs, DRAMs or other semiconductor memories,, a 
magnetic memory (e.g. a hard disk, a floppy disk, magnetic tape, or magneto-optic disk), 
or other type of memory device (e.g. an optical disk). The pixe.s corresponding to the 
•stored image can be stored in terms of RGB values (e.g. the strength of the red, green and 
blue components of the pixel color), YUV values or other values. (For YUV values, Y 
corresponds to the amplitude or brightness of the pixel value, U corresponds to the color 
and V corresponds to the saturation.) The pixel val ues can be encoded in othej . ways u 

wel.. Depending on the situation, a conversion may be required before further 

processing. 
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Next, a 3D graphics pipeline is set up. This is accomplished by providing 
instructions to the 3D graphics pipeline as to what is (o be done with the data that is to be 
provided. Setting up graphics pipelines per se is well known in the art, e.g. as described 
in the Microsoft Direct 3D SDK (software developer kit) or Direct 3D. 

Thereafter, a computer model of a planar geometric surface is generated. This 
computer model can comprise a set; of primitives, e.g. polygons such as triangles, in 
another embodiment, the computer model can comprise an implicit . description of a flat 
geometric surface. This implicit description is typically a mathematical function (e.g. a 
function of x, y and z) as described above. 

For the case in which the planar geometric surface comprises a mesh of 
primiiives, the number and shape of primitives and the type of primitives can vary. Fig. 
2B illustrates a mesh 12 that can be used to practice a method in accordance with our 
invention. Mesh 12 is similar to mesh 4 described above. However, unlike mesh 4, all of 
Ihc vertices of mesh 1 2 are coplanar (or substantially coplanar). In one embodiment, 
mesh 12 emprises about 5000 triangles, which would be acceptable for processing a 
video image. Of course, other numbers or primitives could be used. 

After constructing the planar geometric surface (e.g. mesh 12), image JO is 
mapped, or bound, onto the flat geometric surface. This is accomplished in the following 
way. For the case in which the flat geometric surface is a mesh such as mesh 12, each 
vertex of Ihe flat geometric surface (e.g. the triangle vertices) is associated with an image 
pixel location (i.e. control point). Thus, each control point is associated witli a texture 
coordinates (u. v) corresponding to a pixel. A table of data listing each vertex and its 
associated u, v texture space coordinates is set up. This is called "binding." (See Kamen, 
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IEEE Computer Society. IEEE Computer Graphics and Applications. Jan.-Feb. 1997, 
Vol 17, No. I.) I'or the case in which an implicit technique is used to def.ne the flal 
geometric surface, control points within the implicitly defined surface are bound to pixel 
array, coordinate space (u, v coordinates) in a manner analogous to the triangles discussed 

above. 

After image 10 is mapped into mesh 12, the object can be manipulated by 
manipulating the world coordinates. The world coordinates describe where in the x, y, , 
•space the textured plane is to appear, aiid what its orientation will be (i.e. what angle it 
should be held at with respect to the viewer). In addition, the screen coordinates for the 
object car, be changed. As a result, when the 2D textured image is finally prepared, it 
be prepared in such a manner that reflects the desired manipulation. For example, it car, 
be rotated about any axis, magnified, shrunk, etc. 

Alter establishing the world coordinate model and screen coordinate model, the 
pipeline prepares an array of pixels in the output frame buffer (OFB), including pixels 
sho wing the manipulated textured mesh 12. The array of pixels in the OFB is displayed 
on a CRT or other type of screen. 

One can manipulate the video image by, for example, changing the world 
coordinate parameters, e.g. telling the pipeline to tilt the video image about any axis 
(including an axis perpendicular to the screen or in the plane of the screen). Thus, when 
•he pipeline regenerates the pixel array in the OFB, the regenerated video image will 
appear tilted about the selected axis. Since the pipeline will regenerate the image al a 
preprogrammed rate according to the system used, live video will appear as live video. 
That is because every time a new pixel array is generated, the texture map, which 
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1 contains the incoming video frame buffer, is reread and put through the pipeline. Since 

2 H,e texture mapping process also contains features for pixel interpolation, an automatic 

1 resolution adaptation occurs. 

One can bend or warp the image by moving ,he vertices about which the image is 
mapped Thus, one can alter the flat geometric plane of Fig. 2B to thereby warp the 
image. When the pipeline regenerates the pixel array in the frame buffer, the image will 

appear warped. 

One can move the vertices somatmesh 10 becomes .cylinder. When the 
Pipe*. regeneraies the p,«l array in <„e frame buffer. ,„„ imm wi|| ^ ^ 
.round a cylinder. (Of con™, the mesh ,0 cm be altered into other shapes, and the 
image would be wrapped around „,e other shape.) These modification* co Ul d he done a, 
a speed ,„„ w„„,d cre.ee ,he impression „ ,„e viewer ,h„ ,he image was being wrapped 
or warped gradually. 

One could magnify or shrink images by moving vertices away from or c.oser to 
each other, or moving the image closer or furt her from the viewer in the wor.d coordinate 
system, or by re-parameterizing the model coordinate to world coordinate conversion. 

One embodiment of our invention en be practiced using a PC having the 

following: 

'• A C " U "* " ° C- "» °' « «• » ™-a«,rred by Intel, or a K6 

processor, e g. as manufactured by Advanced Micro Devices. 

2 32 MB of memory or greater. 
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3. A 3D HW adapter This is a type of graphics card currently available on the 
markcl. The 3D HW adapter should have 4 MB of memory (preferably 8 MB) 
and an advanced graphics port (AGP) interlace. (An AGP interface is a type of 
bus standard that is well-known in the art.) Alternatively, a peripheral connection 
interface ("PCT") can be used in lieu of a AGP. The PCI is a type of bus standard 
that is well known in the ait Examples of appropriate 3D HW adapters include 
the TNT-2 available from Riva, the ATI Rage 128, the Matrox G400, the Trident 
Blade 3D and the S3 Savage. 
4 The operating system can be Windows 95, Windows 98, Win2000, or any other 
operating system thai supports direct 3D. The Windows operating system 
includes a standardized platform called Direct X for Windows. 
In one embodiment, a user sets up the flat geometric surface (for example, a 
triangle mesh) in the Direct 3D windows environment. The set of instructions is then 
provided lo the graphics pipeline, which finishes the rendering process. However, in 
another embodiment (he PC comprises a bypass mechanism that permits one to access 
the hardware accelerator directly using a software interface provided by the graphics card 
manufacturer. 

Fig. 3 is a block diagram of a computer system 50 for generating images that can 
be used in accordance with the invention. Referring to Fig. 3, system 50 comprises a 
CPU 52, e.g. a Pentium 11 class CPU, comprising a cache memory 52a, a core 52b and an 
internal bus 52c for facilitating communication between core 52b and cache 52a. Core 
52b communicates via a CPU bus 54 to a system controller 56. System controller 56 
communicates with the system memory 58 via a memory bus 60. System memory 58 
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1 includes a first portion 58a which stores system memory programs and a second portion 

2 58b thai stores the texture maps such as described above. 

! Also included in system 50 is a PCI bus 62 for facilitating communication 

4 between system controller 56 and I/O devices 64, 66 and optionally a disk drive 68. I/O 

5 device (A can be any type of I/O device. In one embodiment, I/O device 64 is a network 
u interface adapter "NIA" for receiving signals from any type of network, including but nol 

7 limited to satellite broadcast, cable broadcast, lelephony, fiber and topologies such as 

8 Wide Area Networks (including the Internet), Local Area Networks, Local Multiple Drop 

9 Networks etc. In some embodiments, I/O device 64 can be a modem, and in others I/O 
l() device 64 is a tuner for receiving television signals etc. 

n In one embodiment, I/O device 66 is a video capture card with a driver. Data 

n from the video capture card is either loaded by DM A (direct memory access) or CPU 52 

i.i into a frame buffer, typically within main memory 58. However, the frame buffer may be 

M in ol her memories within system 50. In some embodiments, multiple video streams or 

15 image sources are available, such a<? local storage, capture card 66, NIA 64 or other, not 

K> explicitly shown sources. 

n Syslem 50 also includes an AGP graphics controller 70 comprising a 3D 

IK accelerator. In one embodiment, AGP graphics controller 70 communicates with system 

V) controller 56 via an AGP bus 72. In an alternative embodiment, AGP graphics controller 

20 70 can communicate with system controller 56 via PCI bus 62 (e.g. as shown in phantom 

21 in Fig. 3). 

22 Graphics controller 70 uses its own local memory 74 to generate and store pixel 

23 arrays to be displayed on a video display unit 76. 
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II is emphasized that system 50 is only one example of a system that performs a 
method in accordance with our invenlion. Other hardware can be used as well. 

The above-mentioned method can be used to manipulate image streams such as 
television images. T his method is particularly appropriate since video images comprise a 
succession of frames at a rate of about 60 frames/second in North America For instance 
in the case ofNTSC, about 9. 1 Mbytes per second throughput are required. (NTSC is an 
abbreviation of "North American Television Standard for Color. It is the standard used 
for television signals in North America.) 

The system of Fig. 3 can move and tilt portions of different video images or other 
images onto different portions of a screen such as a television screen. In one 
embodiment, the images are transformed to appear on the faces of a polyhedron (e.g. a 
cube) As explained below, the polyhedron is used as a new type of television menu 
option display, in particular, a novel remote control device (described below) permits a 
user to turn the polyhedron to see the different images on the various faces of the 
polyhedron. After the polyhedron is turned in an appropriate orientation, one can "click- 
on a desired polyhedron face, or a portion of a desired polyhedron face, to select a desired 
option. 

The manipulated image provided in accordance with our invention can be 
provided to any appropriate output device, e.g. a television screen, a video projector, a 
HDTV monilor, or a PC screen. The image manipulated in accordance with our 
invention could come from any of a number of sources, e.g. an analog or digital video 
input, a cable TV input, a satellite input, the internet, a digital scanner, a digital camera, 
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1 or numerous other sources. (In the case of an analog input, one would first digitize the 

2 image.) 

4 &en^ in Conjunction w 'th a Vi sual DisplayJXeyjce 

s 

6 r ; jg. 4 illustrates a television 200 in which the television screen 201 is divided into 

7 a primary portion 202 and a secondary portion 203. Primary portion 202 displays a 

x primary video image. Secondary portion 203 depicts a polyhedron 204 in accordance 

9 willi the invention. Television 200 includes a controller 205 for generating an image of 

10 polyhedron 204. T his controller can include (he hardware elements depicted in Fig. 3. 

1 1 The faces of polyhedron 204 can depict, video images, e.g. images of what appears on the 

12 various television channels. A given lace of polyhedron 204 can also include both video 

13 images and additional information (e.g. in the form of alphanumeric characters or icons), 
N e.g. the program name, channel number, etc. In addition, the faces of the polyhedron can 
15 depict icons concerning various options, e.g. options related to television volume, on/off 
io switches, control of a VCR, options related to editing video images, etc. (Images 

17 corresponding to such icons are stored in a memory within television controller 205.) 

18 Any appropriate screen and display technology can be used for television 200. 
I'J Television 200 is controlled by remote control device 206, which communicates with 

20 television 200 by emitting a signal, e.g. an infrared, radio or other type of signal that can 

21 be transmitted and received. (Remote control devices that communicate with a television 

22 using infrared signals are well known in the art. See U.S. Patent 4,918,439, for example.) 

23 In lieu of, or in addition to emitting an 1R or radio signal, remote control device 206 can 

24 be connected to and communicate with television 200 by a wire. 
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1 In one embodiment, remote control device 206 has the capability of sensing 

2 motion, e.g. as symbolized by arrow 207, indicating rotation or device 206. Such rotation 

3 is sensed, e.g. by techniques described below. Signals indicating such rotation are 

4 communicated to a receiver within television 200, which in turn sends commands to 

5 controller 205. A 3D pipeline within controller 205 orients polyhedron 204 in a manner 
<y that mirrors motion of remote control device 206, either identically or partially. For 

7 example, the signal depicting motion of remote control device 206 can be filtered to 

8 eliminate jerking movements. 

9 Fig. 5 illustrates several features of remote control device 206. Element 21 1 is a 

10 transmitter for communicating with television 200. Element 21 I is typically an IR 

1 1 transmitter, but it could also be an ultrasonic, radio, magnetic induction, or other type of 

12 non directional communication device. Since IR is somewhat directional, more than one 
n emitter may be used in order to guarantee proper communication while handling remote 

l -l control device 206. 

15 Also shown in Fig. 5 are a set of buttons and displays, e.g. light emitting diodes or 

16 liquid crystal displays, possibly trackballs, etc., symbolized as three fields 212, 213 and 

17 214. Also shown in phantom are a battery 220, a printed circuit board 221 (containing a 
ix microcontroller 222 with built in program store), and two motion detectors 230a, 230b. 
t*> By calculating the difference in motion of these two detectors 230a, 230b, 

20 microcontroller 222 can determine the relative motion of detectors 230a, 230b as well as 

2J the direction ofmotion. The two motion detectors 230a, 230b thus permit 

22 microcontroller 222 to determine which way device 206 is turned. In response to such 

23 motion, microcontroller communicates to controller 205 the manner in which remote 



WO 00/46680 



21 



PCT/USOO/02870 



control device 206 has been manipulated. Controller 205 alters the image of polyhedron 
204 appropriately. The user of remote controller 206 selects an option corresponding to 
an image facing the user by pressing an appropriate button the remote control device. 
(Microcontroller 222 reads or senses the various buttons and other input devices on 
remote control device 206, and provides appropriate signals to controller 205 in response 
(hereto.) 

As mentioned above, controller 205 w ithin television 200 causes motion of 
polyhedron 204 to mirror motion of controller 200. Each face of polyhedron 204 depicts 
one or more menu options that a user can select by pressing appropriate buttons on 
remote control device 206. In this way a user can select a television channel, increase or 
lower volume, turn the television on or off, select a signal source for the television (e.g 
selecting between cable TV, a VCR or the internet), etc. In addition, one can cause an 
image on one of the polyhedron faces to appear on main portion 201 of the television 



screen 



In lieu of motion detectors 230a, 230b, other position or motion detection devices 
can be used, e.g. gyroscopes, GPS (global positioning system), or other inertia or position 
tracking devices. 

It is noted that remote control device 206 is different from other types of remote 
control devices. For example, while trackballs cooperate with mechanical structures for 
sensing the motion of the trackball, the trackball can only be used with the ball 
mechanically resting against those structures. Remote control device 206 can sense its 
own motion although it is not mechanically tethered to other sensors, or does not 
mechanically rest against other sensors. In particular, remote control device 206 does not 
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1 require a stationary non-moving component lo determine the motion of remote control 

2 device 206. 

1 Remote control device 206 is a preferred structure for manipulating polyhedron 

A 204 However, other structures can be used for manipulating polyhedron 204, e.g. 
5 control buttons or track balls. Fig. 6 illustrates a remote control device 240 comprising a 
fi (rack ball 2-12. During use, an operator rotates track ball 242. The rotation of track ball 

7 242 is sensed by remote control device 240, and a signal is communicated by device 240 

x to controller 205 within television 200, which causes polyhedron 204 to rotate, 
y In another embodiment, a remote control device 244 is used which comprises a 

l(> rotating wheel 246 (Fig. 7). During use, an operator rotates wheel 246, which is sensed 

1 1 by remote control device 244. A signal is thus communicated by device 240 to controller 

l r 205 within television 200, which causes polyhedron 204 to rotate. 

13 In the above-mentioned embodiments, video streams are bound to the various 

14 geometric surfaces forming the polyhedron. The polyhedron is rotated by altering the 

1 5 world coordi nate system thai is applied to the 3D pipeline. J n one embodiment, CPU 52 
if. within controller 205 determines what change is to be made to the world coordinate 

17 system to in response to the signal controller 205 receives from remote control device 

18 206 (or remote control device 240 or 244 as the case may be). 

I«> In one embodiment, the image on the primary portion 202 of television screen 20 1 

20 is also bound lo a geometric surface by a 3D graphics pipeline. One can rotate or 

21 manipulate the image on primary portion 202 of the television screen using the remote 

22 control device. 
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j Although ihe geometric surfaces in second portion 203 of the television screen 

2 form a polyhedron in the embodiment of Fig. 4, in other embodiments, the geometric 

3 surfaces do not form a polyhedron. 

4 In one embodiment, a band of images 204' is provided in second portion 201 of 

5 television screen 201 (Fig. 8). One moves band 204' by moving remote control device 

6 206 As band 204' moves (e.g. as symbolized by arrow 208), different images become 

7 visible. For example, image 204a on the far right of band 204' will disappear and image 
K 204l> will take its place A new image will appear at the position of image 204c 

l > One can select an image (or a menu option represented by that image) by 

10 selecting an image that visually appears parallel to screen 201 of television 200 In other 

1 1 words, by actuating an appropriate control button on control device 206, the image thai 
n appears parallel to screen 20 1 (typically center-most image 204d) is selected. In another 

13 embodiment, one can move a cursor (using a control button on control device 206) to 

14 point to a particular image within band 204\ and then actuate another control button to 

15 select that image (or the menu option represented by that image). Alternatively, one of 

16 the positions along band 204' can be highlighted or otherwise marked as representing an 

17 image to be selected One can move differem images to the marked position to select that 
IK image. 

h) B »nd 204' can be either a "closed band 1 ' or an "open band." By "closed band" I 

2() mean a band whereby scrolling band 204* far enough in one direction (e.g. rotating the 

2 1 band 360 degrees to the right) will eventually result in the same images being returned to 

22 their original position. This is to be contrasted with an open band of images in which 
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moving the images to the right, for example, will eventually expose a left-most image, 
with no image exposed to the left of thai left-most image. 

Selection of images on a face of polyhedron 204 can be accomplished in a manner 
similar to image selection for band 204'. 

While the invention has been described with respect to specific embodiments, 
those skilled in the art will appreciate that changes can be made in form and detail 
wiihoul departing from the spirit and scope of the invention. For example, instead of 
using a polyhedron, other multi-face images can be used in the above-described manner. 
Further, a plurality of polyhedra or bands can be depicted and manipulated on a television 
screen. Each face of the polyhedra or bands can include two or more portions that can 
depict various options. As mentioned above, instead of using motion detectors within the 
remote control device, position detectors can be used. Different types of display devices 
can be used in conjunction with our invention, e.g. CRT screens, LCD screens, or other 
display devices Accordingly, all such changes come within the invention. 
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1 I claim: 

2 1. Method comprising: 

3 providing a display screen and a control device, said display screen displaying a 

4 plurality of surfaces, an image being depicted on each of said surfaces within said 

5 plurality of surfaces; 

6 actuating a control input to said control device; and 

7 manipulating the orientation of said surfaces in response to said control input 
8 

9 2. Method of claim 1 wherein said images on said surfaces are provided by a 

1 0 graphics pipeline. 
11 

12 3. Method of claim 1 wherein at least some of said images comprise video streams. 
13 

14 4. Method of claim 1 wherein said images on said surfaces depict menu options, said 

15 method further comprising the step of selecting one of said depicted options. 
16 

17 5. Method of claim 1 wherein said control device is a remote control device that 

18 senses the motion and/or position of said remote control device. 
19 

20 6. Method of claim 1 wherein said control device is a remote control device 

21 comprising a rotation wheel, such that a user can rotate said rotation wheel, said step of 

22 manipulating comprising the step of manipulating the orientation of said surfaces in 

23 response to said rotation. 
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l 

2 7. Method of claim 1 wherein said control device is a remote control device that 

3 comprises a track ball, such that a user can rotate said track ball, said step of 

4 manipulating comprising the step of manipulating the orientation of said surfaces in 

5 response to said rotation of said track ball. 
6 

7 8. Method of claim 1 wherein said surfaces form a polyhedron, said act of actuating 

8 changing the orientation of said polyhedron. 
9 

10 9. Method of claim 8 further comprising the step of applying said images to said 

1 1 polyhedron with a graphics pipeline. 
12 

13 10. Method of claim 1 wherein said surfaces form a band of images. 
I 4 

15 11. Method comprising the steps of: 

16 displaying a set of images on a display screen, said images corresponding to a 

17 control option that can be exercised, such that the display of said images represents a 

1 8 display of a list of control options that can be exercised; 

19 actuating a control to thereby move said plurality of images on said screen, 

20 thereby changing the list of options being displayed that can be exercised. . 
21 

22 12. Method of claim 1 1 wherein at least some of said images are video images. 
23 
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1 13. Method of claim 1 1 further comprising the step of selecting one of said images, 

2 thereby selecting an option corresponding to said selected image. 
3 

4 14. Method of claim 1 1 wherein said images are arranged as a band of images. 

5 

6 15. Method of claim 1 1 wherein said images are arranged to form a polyhedron. 

7 

8 1 6. Method comprising the steps of: 

9 displaying a plurality of surfaces on a display screen, an image appearing on said 

10 surfaces; and 

1 1 rotating said images in response to actuation of a control device. 
12 

13 17. Method of claim 1 6 wherein the surfaces form a polyhedron. 
14 

15 18. Method of claim 1 7 wherein said screen comprises a main portion and a 

16 secondary portion, said polyhedron being displayed on said secondary portion, said 

1 7 method further comprising the step of selecting one of the images of said polyhedron and 

18 displaying said selected image on said main portion. 
19 

20 1 9. Method of claim 1 6 wherein the surfaces form a band of images. 
21 

22 20. Apparatus comprising: 

23 a display device displaying a plurality of images on a plurality of surfaces; and 
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a control device, wherein actuation of said control device rotates said surfaces. 



2 1 . Apparatus of claim 20 further comprising a graphics pipeline for generating said 
plurality of images on said plurality of surfaces. 

22. Apparatus of claim 20 wherein said surfaces form a polyhedron. 

23. Apparatus of claim 20 wherein at least some of said images comprise video 
images. 

24. Apparatus of claim 20 wherein each of said images depicts a menu option, and 
said control device is a remote control device containing a control for selecting one of 
said depicted options. 



25. Apparatus of claim 20 wherein said control device is a remote control device that 
senses the motion and/or position of said remote control device. 

26. Apparatus of claim 20 wherein said control device is a remote control device that 
comprises a rotation wheel, such that a user can rotate said rotation wheel, wherein said 
graphics pipeline manipulates the orientation of said surfaces in response to rotation of 
said wheel. 
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1 27. Apparatus of claim 20 wherein said control device is a remote control device that 

2 comprises a track ball, such that a user can rotate said track ball, said step of 

3 manipulating comprising the step of manipulating the orientation of said surfaces in 

4 response to said rotation of said track ball. 
5 

6 28. Apparatus comprising: 

7 a display screen for displaying a plurality of images, each of said images 

8 corresponding to a control option; 

9 a control device for moving said plurality of images, whereby different sets of 

10 images corresponding to different control options can be displayed on said display 

1 1 screen, said control device also comprising a control element for selecting one of said 

12 options. 
13 

14 29. Apparatus of claim 28 wherein at least some of said images are video images. 
15 

16 30. Apparatus of claim 28 wherein said images are arranged as a polyhedron, the 

17 orientation of said polyhedron being controlled by said control device. 
18 

19 31. Apparatus of claim 28 wherein said images are arranged as a band of images. 
20 

21 32. Apparatus of claim 28 wherein said display screen comprises primary and 

22 secondary regions, said plurality of images being displayed in said secondary region, at 
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1 least some of said images within said plurality of images corresponding to control options 

2 of what is to be displayed in said primary region. 

3 

4 33. Apparatus comprising: 

5 an image display device; and 

6 a remote control device for being held in a user's hand and for controlling the 

7 image displayed on said image display device, said remote control device detecting the 

8 angle or position at which the user is holding said remote control device. 
9 

10 34. Apparatus of claim 33 wherein said remote control device further comprises two 

1 1 motion sensors and a circuit for calculating the difference between the motion of the two 

12 motion sensors. 
13 

14 35. Apparatus of claim 33 wherein said remote control device further comprises a 

15 gyroscope for sensing motion and/or position of said remote control device. 
16 

17 36. Apparatus of claim 33 wherein said remote control device wherein the position 

18 and/or motion of said remote control device is sensed using a global position system. 
19 

20 37. Apparatus of claim 33 wherein said remote control device determines said angle 

2 1 or position without reference to the position of a fixed non-moving structure 

22 mechanically coupled to a moving structure. 
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1 38. Apparatus of claim 33 wherein said display device comprises a screen for 

2 displaying an image, said image comprising a plurality of faces, the orientation of said 

3 faces being changed in response to the position of said remote control device. 
4 

5 39. Apparatus of claim 38 wherein said plurality of faces form at least one 

6 polyhedron. 
7 

8 40. Apparatus of claim 38 wherein said plurality of faces forms a band of images. 
9 

10 41. Apparatus of claim 3 8 further comprising a graphics pipeline for providing an 

1 1 image on each of the faces within said plurality. 
12 

13 42. A remote control device for being held in a user's hand, said remote control 

14 device comprising: 

15 first and second motion sensors; and 

16 a circuit for determining the motion and/or position of said remote control device 

17 based on the motions sensed by said first and second motion sensors, said circuit 

18 providing a signal indicative of the motion and/or position in which the remote control 

19 device is being held. 
20 

21 43. A remote control device for being held in a user's hand, said remote control 

22 device comprising: 

23 a gyroscope; and 



WO 00/46680 PCT/US00/02870 

32 

1 a circuit for determining the motion and/or position of said remote control device 

2 based on motion sensed by said gyroscope, said circuit providing a signal indicative of 

3 the motion and/or position in which the remote control device is being held. 
4 

5 44. A remote control device for being held in a user's hand, said remote control 

6 device comprising: 

7 first and second position sensors; and 

8 a circuit for determining the motion and/or position of said remote control device 

9 based on the positions sensed by said first and second position sensors, said circuit 

10 providing a signal indicative of the motion and/or position in which the remote control 

1 1 device is being held. 
12 

13 45. A remote control device comprising a member for being held by the hand of a 

14 user, said remote control device providing a signal indicative of the motion and/or 

15 position in which said member is being held without said member being mechanically 

16 coupled to a second structure and generating a signal indicative of the relative motion 

17 between said member and said second structure. 
18 

19 46. A method for using a remote control device, said remote control device 

20 comprising: 

21 first and second motion sensors; and 

22 a circuit for determining the motion and/or position of said remote control device 

23 based on the motions sensed by said first and second motion sensors, said circuit 
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1 providing a signal indicative of the motion and/or position in which the remote control 

2 device is being held, said method comprising: 

3 moving said remote control device; and 

4 causing said circuit to calculate the motion and/or position of said remote control 

5 device; and 

6 providing a signal indicative of said motion and/or position. 
7 

8 47. A method for using a remote control device, said remote control device 

9 comprising: 

10 a gyroscope; and 

1 1 a circuit for determining the motion and/or position of said remote control device 

12 based on motion sensed by said gyroscope, said circuit providing a signal indicative of 

13 the motion and/or position in which the remote control device is being held, 

14 said method comprising the step of moving said remote control device; and 

15 causing said circuit to emit a signal indicative of the motion and/or position of 

16 said remote control device. 
17 

18 48. A method for using a remote control device, said remote control device 

19 comprising first and second position sensors, said method comprising the steps of: 

20 calculating the position and/or motion of said remote control device in response to 

21 the position sensed by said position sensors; and 

22 providing a signal indicative of said calculated position and/or motion. 
23 
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i 

2 49. A remote control device comprising a member for being held by the hand of a 

3 user, said remote control device providing a signal indicative of the motion and/or 

4 position in which said member is being held without said member being mechanically 

5 coupled to a second structure and generating a signal indicative of the relative motion 

6 between said member and said second structure. 
7 

8 50. A method for using a remote control device, said remote control device 

9 comprising: 

10 a member for being held by the hand of a user, said remote control device 

1 1 providing a signal indicative of the motion and/or position in which said member is being 

12 held without said member being mechanically coupled to a second structure and 

13 generating a signal indicative of the relative motion between said member and said 

14 second structure, 

1 5 said method comprising: 

16 grasping said remote control device and moving said remote control device to 

17 thereby cause said remote control device to generate a signal indicating the motion and/or 

18 position of said remote control device. 
19 
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